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(S) Nozzle for abrasive cleaning or cutting. 

(57) A mixing nozzle for producing a jet of air- 
borne abrasive slurry comprising a cylindrical 
air passage (6) of a length at least 2.5 times its 
diameter, a concentric circular chamber (7) sur- 
rounding the air passage and having a tangen- 
tial entry (4) for the abrasive slurry, and a nozzle 
portion having a region (9) tapering from the 
diameter of the circular chamber to a cylindrical 
region (10). The cylindrical region (10) should 
have a diameter lying between 1.2 and 3.0 times 
that of the air passage and a length at least six 
times its diameter. 

The air passage (6) and the concentric cham- 
ber (7) with its tangential entry (4) may be 
formed as a replaceable insert (5), which may 
be, for example, of rubber, plastics, ceramic, or 
sintered carbide. 




Q. 

UJ 



Jnuvfi. 1R. me Saint-Denis. 75001 PARIS 



1 



EP 0 526 087 A1 



2 



The Invention relates to a mixing nozzle for pro- 
ducing a jet of airborne abrasive slurry. 

Abrasive particles, such as particles of mineral 
slag, sand or silicon carbide, carried in a jet of fluid, 
are used for cutting or cleaning structures of metal 
and other materials. If the abrasive is suspended in an 
air stream a large amount of dust results, which is 
highly offensive and poses a health hazard. 

To reduce the amount of airborne dust it has been 
proposed to add water to the abrasive to form a slurry 
before introducing it into the air stream. The slurry so 
produced is then transferred to a mixing nozzle where 
it is introduced into a high velocity air jet. 

It is an object of the invention, which is defined in 
the appended claims, to provide such a mixing nozzle 
which is capable of providing a uniformly-mixed well- 
directed jet of airborne abrasive slurry for cleaning or 
cutting purposes. 

The invention will be further described with refer- 
ence to the accompanying drawing, in which 

Figure 1 is a longitudinal section through a nozzle 

according to the invention, and 

Figure 2 is a cross-section on the plane 2-2 of Fig- 
ure 1. 

Referring now first to Figure 1 of the drawing, a 
high pressure air supply hose terminates in a fitment 
1 having a female thread into which the nozzle assem- 
bly is inserted. 

The nozzle itself comprises two sections, a mixer 
section 2 which attaches directly into the air hose fit- 
ment, and a nozzle portion 3 which screws into the 
front of the mixer section. 

The mixer section 2 has an inlet 4 for the slurry, 
leading into a chamber within the mixer section into 
which is fitted an insert 5. This insert, which is subject 
to abrasive wear, is replaceable, and is preferably 
made of a wear-resistant material, which may range 
from rubber and plastics to ceramics and sintered car- 
bides. The insert comprises a central tube forming an 
air passage 6, which is surrounded by by a ditch-like 
circular chamber 7. The slurry inlet 4 leads tangential- 
ly into this chamber. The arrangement will be clear 
from Figure 2, which is a cross-section through the 
mixer chamber at the position of the insert showing 
the air passage 6, slurry inlet 4 and circular chamber 
5. 

The air supply from the high pressure hose is led 
to the rear of the air passage 6 through a smoothly ta- 
pering jet section 8, which considerably increases the 
jet velocity by the time it reaches the air passage 6. 

The nozzle portion 3 screws into the front of the 
mixer section 2 where it seals against the outer edge 
of the insert 5. This portion has a tapering region 9 
surrounding the end of the air passage 6 and leading 
into a cylindrical region 1 0 at the exit from the nozzle. 

In operation abrasive slurry pumped into the inlet 
4 swirls round the the circular chamber 7 and spills 
over into the air stream emerging from the passage 6, 



where it is entrained and propelled through the nozzle 
portion 3. The Venturi effect produced by the geom- 
etry of the air passage and nozzle assists the flow of 
slurry, reducing the load on the slurry transfer means, 

5 and also helps to avoid settlement in the supply pipe. 
To produce a compact uniform abrasive jet cer- 
tain dimensional relations are essential in the geom- 
etry of the nozzle. In particular, the length of the air 
passage 6 should be at least 2.5 times its diameter, 

10 and the internal diameter of the cylindrical region 10 
of the nozzle portion 3 should lie between 1 .2 and 3.0 
times that of the air passage 6, and its length should 
be at least six times its diameter. The length of the ta- 
pering region 9 is less critical, but it should not in any 

15 case exceed sixteen times the internal diameter of the 
cylindrical region 10. 
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1. A mixing nozzle for producing a jet of airborne 
abrasive slurry comprising a cylindrical air pas- 
sage (6) of a length at least 2.5 times its diameter, 
a concentric circular chamber (7) surrounding the 

25 air passage and having a tangential entry (4) for 

the abrasive slurry, and a nozzle portion having 
a region (9) tapering from the diameter of the cir- 
cular chamber to a cylindrical region having a di- 
ameter lying between 1 .2 and 3.0 times that of the 

30 air passage and a length at least six times its di- 

ameter. 

2. A mixing nozzle according to claim 1 in which the 
length of the tapering region (9) does not exceed 

35 sixteen times the diameter of the air passage (6). 

3. A mixing nozzle according to claim 1 or claim 2 
having a tapering jet section (8) between the air 
inlet and the air passage to increase the air veloc- 

40 ity at the air passage. 

4. A mixing nozzle according to any preceding claim 
in which the air passage and the concentric 
chamber (7) with its tangential entry (4) are 

45 formed as a replaceable insert (5). 

5. A mixing nozzle according to claim 4 in which the 
insert (5) material is of rubber, plastics, ceramic, 
or sintered carbide. 

50 
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